Abstract :This study was conducted to identify the potential surplus of rice straw as a source of energy for rural communities in Indonesia. Rural communities need a source of energy for electrical energy and small industry. Determination of the potential surplus of rice straw performed by compared the total potential of rice straw produced and portion used for other usage such as animal feed and raw materials for industry. The remainder wasted was named as a potential surplus of rice straw in this study that can be used as fuel. The study shows the potential of rice straw in total, for animal feed, for industries raw materials, and for energy source. Each of which has increased average about 2% per year or increased about 10% over 5 years (2009)(2010)(2011)(2012)(2013). The study is expected to be one of the alternative sources of energy to meet the electrical energy needs and energy requirements for small industries on rural communities in Indonesia.
Introduction
The potential of rice straw (RS) produced in Indonesia was quite large and increasing every year. Over 5 years of period, the potential of RS produced was about 96.60 million tons, 99.71 million tons, 98.64 million tons, 103.58 million tons, 106.31 million tons in 2009, 2010, 2011, 2012 , and 2013, respectively. RS in Indonesia is used as raw material for industry (RSi) of about 7%, animal feed (RSa) of about 31%, and about 62% just burnt as waste [1] . Utilization of RS in Indonesia is targeted to increase approximately 40% for animal feed (RSa), approximately 30% for small industries (RSi), and approximately 25% for fuel (RSf). Thus RS as waste (SRw) is only about 5%. The potential of RS to be used as fuel, which is RS surplus is not used for industry and animal feed. Surplus of RS is wasted in the fields, generally burned to clear the land that will be used the next planting. Burning of RS should be avoided because it can damage the soil nutrients, reduce soil fertility, and produces air pollution. Burning of RS in the field can emit gases CO, CH4, NOx, and SO2 into the atmosphere due to uncontrolled combustion processes [2] .
This study was conducted to obtain the potential surplus of RS as an alternative source of energy for rural communities in Indonesia. The results of the study are expected to contribute to the policy makers and investors in order to develop the potential of RS to overcome the shortage of electric energy in rural areas.
Materials and Method
In determining the potential surplus of RS available in Indonesia each year, rice production (RP) data was analyzed for 5 years (2009 -2013). As for determining the availability of potential surplus of RS in each province, performed data analysis of RP in 2013 [3] . Determination of RS available potential can be determined by using the value of Straw-to-Grain Ratio (SGR) of 1.5 [2, [4] [5] and the amount of RP every year, using the equation.
RS = SGR × RP
Determination of the potential surplus of RS can be used as fuel (SRf) in rural areas, can be determined by the equation:
where RSt = rice straw produced overall rice production obtained by (Eq.1), RSi = rice straw as raw material for small industries, RSa= rice straw for animal feed, RSw = rice straw as waste. Determination of potential energy of RH surplus can be done based on previous study [6] [7] , by the equation:
where WRS = number of RS, and CVRS = calorific value of RS.
Results and Discussion

Analysis of the potential of rice straw surplus
The potential of RS produced from RP in Indonesia in 2009 -2013, can be analyzed using Eq. (1). While the potential surplus of RH can be determined by using Eq. (2) Analysis of the potential surplus of RS refers to the utilization of RS for animal feed (RSa) of about 40%, RS as raw material for industry (RSi) of about 30%, the RS surplus for fuel (RSf) of approximately 25%, and RS as waste (SRw) is about 5%. The analysisis results of the potential surplus of RS are presented in Table 1 . Table 1 1 shows a potential surplus of RS in Indonesia has good prospects as a future energy source of electricity in rural areas. Continuity of supply potential of RS will be assured will not be reduced and even be increased each year in Indonesia as one of producer and exporter of rice in the world. The main consideration for the smooth operating power plant is the availability and continuity of fuel supply [8] [9] .
The Potential surplus of rice straw in each province in Indonesia
Analysis of the potential surplus of RS in each province can be obtained by using Eq. (1), Eq. (2) and Eq. (3) with a calorific value of RS from the experimental results obtained approximately 12.56 MJ/kg. The availability of the potential surplus of RS, are presented in Table 2 . Table 2 shows the potential surplus of RS and the potential energy for each province is vary in number. In total, potential surplus of RS for fuel (RSf) obtained approximately 25.892 million tons with the energy potential of around 325,204 TJ.
Conclusion
The potential surplus of RS is one source of energy that can be used to supply electrical energy to rural communities in Indonesia. Rural communities need a source of energy to meet the electrical energy needs and small industries. The potential of RS produced, is used for animal feed, for small industries raw materials, and for use as fuel. The analysis shows the potential of RS increased each of about 10% for 5 years, or an average increase of approximately 2% per year. The potential surplus of RS in each province various in number, where the largest and smallest was East Java and Riau Islands, respectively. The study is expected to be one of the alternative sources of energy to meet the electrical energy requirement and energy needs of small industries in rural areas in Indonesia.
